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(54) AN IMPROVEMENT IN OF 

(71) We, THE JACOBS MANUFAC- 
TURING COMPANY LIMITED, a British 
Company, of Archer Tool Works, Archer 
Road, Sheffield 8, do hereby declare the 
5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement:- 

The invention relates to drill chucks and 
10 has for its object to provide an improvement 
therein. . 

According to the invention, a drill chuck is 
provided with three or more jaw elements 
connected by means of flexible elements to a 

15 

jaw carrier, said jaw elements being of 
tapered form and being arranged to bear 
against a frusto-conical portion of a bore of a 
nose cone, means being provided for urging 
said jaw elements axially relative to said nose 

20 cone so that the jaw elements are urged 
radially inwards, accompanied by flexing of 
the flexible elements, to grip the shank of a 
drill bit which has been placed in the chuck. 
The flexible elements may be made of a 

25 synthetic plastics material and may be 
moulded integrally with the jaw elements. 
Alternatively, said flexible elements may be 
made of spring steel and provided with 
means whereby they can be "snap-fitted' or 

30 otherwise releasably connected to the jaw 
elements. The jaw elements, when made of a 
synthetic plastics material or cast in soft 
metal, may be provided with hard metal 
inserts which will engage a drill shank earned 

35 by the chuck. , 

The required relative axial movement 
between the jaw elements and the nose cone 
may be effected by screwthreaded adjust- 
ment of the latter along a screwthreaded por- 

40 tion of the jaw carrier, and in the case the 
flexible elements may be formed integrally 
with said jaw carrier or may be releasably 
connected thereto, conveniently by "snap- 
in" connection means at the ends of the flex- 

45 ible elements remote from the jaws. The 



RELATING TO DRILL CHUCKS 

screwthreaded adjustment of the nose cone 
along a screwthreaded portion of the jaw 
carrier may be facilitated by a tommy-bar 
capable of being fitted in at least one radial 
hole provided in the nose cone, or by a pair of 50 
tommy-bars capable of being fitted in respec- 
tive radial holes provided in the nose cone 
and in the jaw carrier. Alternatively, the 
screwthreaded adjustment of the nose cone 
along a screwthreaded portion of the jaw 55 
carrier may be facilitated by a ring spanner 
capable of being engaged with a non-circular 
exterior portion of the nose cone, or by a pair 
of ring spanners capable of being engaged 
with respective non-circular portions of the 60 
nose cone and of the jaw carrier. Conversely, 
the screwthreaded adjustment of the nose 
cone along a screwthreaded portion of the 
jaw carrier may be facilitated by a geared key 
a pilot portion of which is capable of being 65 
engaged with a radial hole in the jaw carrier 
or in apart carried by said jaw carrier, said 
geared key being capable of being engaged 
with the teeth of a geared ring formed integr- 
ally with or connected to the nose cone. In 70 
this case a plurality of radial holes may be 
provided in the jaw carrier for engagement 
by the pilot portion of the geared key, said 
holes being arranged helically around a 
cylindrical portion of the jaw carrier so that 75 
an appropriate one of said holes can be 
selected for engagement by said pilot portion 
of the geared key according to the axial loca- 
tion of the geared ring along said jaw carrier 
when a final tightening of the jaw elements 80 
on the shank of a drill bit is to be effected. 
Alternatively, a slidable element may be 
provided in a longitudinally extending slot in 
a cylindrical portion of the jaw carrier, said 
slidable element being provided with a hole 85 
radial to said jaw earner for the reception of 
the pilot portion of the geared key, and the 
axial location of the slidable element along 
its slot being controlled by the position of the 
geared ring along the jaw carrier so that the 90 
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proper engagement of the teeth of said 
geared key with the teeth of the geared ring is 
maintained. Conversely, a cam-like collar 
element may surround a cylindrical portion 
5 of the jaw carrier amd abut at one side 
against an inclined shoulder having a plural- 
ity of radial notches formed on said jaw car- 
rier, said collar element being provided with 
the hole in which the pilot portion of the 
10 geared key can be engaged, the arrangement 
being such that said collar element can be 
appropriately positioned, with a projection 
with which it is provided engaging a selected 
, one of the notches in the inclined shoulder of 
15 the jaw carrier, so that when the jaw ele- 
ments have been urged axially relative to the 
nose cone a distance sufficient to bring them 
into engagement with the shank of a drill bit 
which is to be gripped, the geared key can be 
20 applied to the chuck to effect the final tight- 
ening. The screwthreaded portion of the jaw 
carrier may be formed as a sleeve snapped on 
a spigot portion of the carrier and secured 
thereon against rotation. 
25 Alternatively, the required relative axial 
movement between the jaw elements and the 
nose cone may be effected by a screwt- 
hreaded driving spindle of a power tool being 
screwed through a screwthreaded bore of an 
30 end plug on which the nose cone is secured 
whereby an end face of said driving spindle 
abuts against and axially displaces the jaw 
carrier to which the flexible elements are 
connected or with which they have been 
35 integrally formed. . 

In a further construction, the relative axial 
movement between the jaw elements and the 
nose cone may be effected by means of a 
sleeve encircling a generally cylindrical skirt 
40 portion of the nose cone and having screwt- 
hreaded engagement therewith, said sleeve 
being capable of imparting axial movement 
to the jaw carrier within the skirt portion 
through axially extending slots in said skirt 
45 portion. In this case, the jaw carrier may be 
provided with key elements extending 
radially outwards through the slots in the 
skirt portion of the nose cone, a connection 
being established between said key elements 
50 and the sleeve so that the latter can rotate 
relative to the jaw carrier, and the screwt- 
hreaded connection between the sleeve and 
the skirt portion of the nose cone may be by 
way of circumferentially spaced and axially 
55 extending threaded spline portions, the 
arrangement being such that when a drill bit 
has been entered into the chuck the sleeve 
element can first be slid forward along the 
skirt portion of the nose cone, with the 
GO threaded spline portions of each out of 
engagement, so that the jaw elements are 
brought into engagement, with the frusto- 
conical portion of the bore of the nose cone 
and thus moved radially inwards to lightly 
65 grip the surface of the snank of the drill bit. 



and then the sleeve element can be turned to 
bring its threaded spline portions into 
engagement with the threaded spline por- 
tions of the skirt portion of the nose cone 
whereby a tight locking action can be applied 
to provide a tight grip of the jaw elements on 
the shank of the drill bit. 

In order that the invention may be fully 
understood and readily carried into effect, 
the same will now be described, by way of 
example only, with reference to the accom- 
panying drawings, of which:- 

Figure 1 is a part-sectional view of one 
form of drill chuck embodying the invention, 

Figure 2 is an exploded view thereof, and 

Figure 3 is a view in the direction of arrow 
3 in Figure 2, that is to say an end view of one 
of the components of the chuck, 

Figure 4 is a view similar to Figure 1 of a 
modified form of chuck embodying the 
invention, 

Figure 5 is an exploded view thereof, and 
Figure 6 is a sectional view on the line 6-6 
in Figure 5, 

Figure 7 is a further view similar to Figure 
I and illustrating a further modified form of 
chuck embodying the invention, and 
Figure 8 is an exploded view thereof. 
Figure 9 is a still further view similar to 
Figure 1 and illustrating a still further mod- 
ified form of chuck embodying the invention, 
and 

Figure 10 is an exploded view thereof. 
Figure 11 is a part -sectional view illustrat- 
ing a possible modification of the chuck 
shown in Figures 9 and 10, 

Figures 12 and 13, Figure 14, Figures 15 
and 16 and Figures 17 to 19 are views which 
will presently be referred to when describing 
further possible modifications of the chuck 
shown in Figures 9 and 10, 

Figure 20 is yet a further view similar to 
Figure 1 and illustrating a further modified 
construction, and 

Figure 21 is an exploded view thereof, 
Figure 22 is a view similar to Figure 1 but 
illustrating a rather different form of chuck 
embodying the invention, and 

Figure 23 is an exploded view thereof, 
Figure 24 is a part-sectional view illustrat- 
ing a modification of the chuck shown in 
Figures 22 and 23, and 
Figure 25 is an exploded view thereof. 
Figure 26 is a part-sectional view illustrat- 
ing a very different form of chuck embodying 
the invention, 
Figure 27 is an exploded view thereof. 
Figure 28 is a sectional view on the line 
28-28 in Figure 26, 

Figures 29 and 30 are sectional views on 
the lines 29-29 and 30-30 respectively in 
Figure 27, and 

Figures 31 to 36 are further views which 
will be referred to when describing further 
possible modifications. 
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Referring now to Figures 1 to 3 of the 
drawings, the drill chuck there illustrated 
includes a jaw carrier 10, four equally spaced 
jaw elements 12 connected by means of flex- 
ible elements 14 to said jaw earner, and a 
nose cone 16 a screwthreaded bore portion 
1 8 of which engages a screwthreaded portion 
20 of the jaw carrier. The chuck also includes 
a combined end plug and mount generally 
indicated 22 which is force fitted in the hol- 
low interior of the jaw carrier from its . end 
remote from the jaw elements, a splined 
connection being provided between the two 
parts so that full driving torque can be trans- 
mitted from the mount to the^ jaw j carrier. 
The mount is provided with a threaded bore 
24 for the reception of a power tool driving 
spindle (not shown). At its end which is 
located within the jaw earner, the end plug 
and mount 22 is dimpled at 26 to provide a 
centering location for an end of a dnil bit 
which is to be held in the chuck. 

As best seen in Figure 2, the jaw elements 
are of tapered form, that is to say, each one 
having an exterior surface of diminishing 
radii in the direction of the end thereof , and 
arranged to bear against a frusto-conical por- 
tion 28 of the bore of the nose cone. The 
respective flexible elements connecting the 
jaw elements to the jaw earner are each 
coextensive in arcuate dimension with the 
maximum arcuate dimension i oft! he jaw ete 
ment to which it is connected. The anange- 
ment is such that when the jaw elements are 
ureed axially relative to the nose cone, by the 
screwthreaded adjustment of the latter along 
the sxrewthreaded portion of the aw earner, 
he jaw dements are urged radially inwards 
to grip the shank of a drill bit which has been 
p°a 8 ced in the chuck. The radially inward 
movement of the jaw elements is of course 
allowed by the flexing of the flexible ele 
menu 14, and when the nose cone is subse- 
auently slackened, that is to say backed off 
3ie screwthreaded portion of the jaw carrier, 
Ihe flexible element are then able to assume 
their former condition and re-open the jaw 

elC In this embodiment the jaw carrier 10 has 
been moulded in a synthetic plastics mater- 
S inttgratly with the flexible elements 14 
and 3 theVw elements 12 (and ,t wUl be 
seen in Figures 2 and 3 that each jaw element 
has in this instance been prov ded with a 
mou Sed-in metal insert .30 of tnangdar 
cross section). However, it is not essential 
thafalUhe component parts should be made 
of plastics or that the jaw earner^ flexible 
elements and jaw elements should be formed 

i integrally together as will become more 
applJem from the further descnpt.on con- 
cerning modified forms of d" chucks 
embodying the invention. To facilitate the 
tightening and untighten.ng of the chuck the 

i outer surface of the nose cone and the 



periphery of the jaw earner are shown to 
have been given a fluted form (but it will be 
understood that these could equally well 
have been knurled, or moulded with a 
knurled external appearance for example, to 
provide the required non-slip hand gnp). 

Referring now to Figures 4 to 6, in a mod- 
ification of the chuck described above the 
jaw carrier 10 has. been moulded lntewally 
with a portion constituting a dimpled end o 
stop 32 and has also been formed with the 
threaded bore 24 for the reception of a 
power tool driving spindle. In this case how- 
ever, the jaw elements 12, which have been 
moulded integrally with the flexible elements w 
14 have been formed separate from the jaw 
carrier, but means have been provided 
whereby they have been able to be connected 
thereto by "snap-in" connection means con- 
stituted by a radially lipped ring part 34 » 
moulded integrally with the flexible elements 
and an undercut annular cavity 36 formed in 
an end face of the jaw carrier for the recep- 
tion of said ring part. A further modification 
which will be observed in this case is that W 
cuideways 17 extend along the frusto-conical 
portion of the bore of the nose cone. These 
support the jaw elements as the latter are 
displaced relative to said nose cone and the 
iaw elements are restrained against ' toggle » 
action. (The jaw elements are able to be 
guided in this way in this particular case by 
Virtue of the fact that as the nose cone is 
rotated, the radially lipped ring part 34 with 
which the jaw elements are connected is able 1W 
to rotate in the cavity 36 formed in the jaw 

"^figures 7 and 8 there is illustrated a 
form of chuck very similar to that just 
described except that the means whereby the 105 
jaw elements and integrally formed flexib e 
elements have been able to be connected to 
the jaw carrier are rather different In this 
case the jaw carrier 10 is provided with a ■ 
circumferential groove 38 and the flexible 110 
elements are moulded integrally with an 
internally lipped ring 40. the latter being a 
split ring so that its lip is able to be engaged in 
the groove in the jaw earner, being retained 
therein as the nose cone is engaged with the 115 
screwthreaded portion of the jaw earner 
The anangement is such that the jaws and 
the flexible elements can rotate relative to 
the jaw carrier as screwthreaded adjustments 
of the nose cone along the screwthreaded 120 
portion of the jaw earner are made. Conse- 
quently, the flexible elements are 
safeguarded against twisting and the jaw 
elements are safeguarded against toggle 
action. (It will be understood that, if prefer- 125 
red the jaw elements could in this case also 
be located in guideways in the nose cone). 

Referring now to Figures 9 and 10, in a 
different modification of the first desenbed 
embodlent the jaw carrier is a two-part 130 
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member, being formed in pan bv a memher 
generally indicated 42. wmch includes ,he 
threaded bore 24 and in n.ri / nc,uaes lnc 
hrearf «Ia«I a a V- t • psn bv a screwt- 

wifh thl . Wh ' ch ,s mou,de d integrally 
with the jaw elements 12 and the fleiihil 
elements 14. The sleeve 44 is . snap fit on I 
spigot portion 46 which has been moulded 
integrally with the member 42*he two parts 
having been formed with snap rm^and 
groove portions indicated 48 a no I 50 reJ~ 
lively and with co-operating key and slot ^* 
Hons indicated 52 and 54 respSeTbv" 
means of which they are seaired aSt re£ 
I've rotat.on. When assembled, this forTo 
chuck can be operated in the manner Tthe 
K; 1 ""rated in Figures I to 3 and he e„ d 
face of the sp.got ponion 46 of the member 

• xsrxzstsr for,hc ah —n, e oTS c r 

extenor surfaces of the nose cone ana of he 
jaw earner have become plain cyi^dS 
surfaces except for the provision ofTnmSr 
of radial holes 19 in each. A pair of tommy' 
bars 21 are shown to be provided and are 
capable of being fitted in respective holes £ 
said nose cone and jaw earner for the n ..r 
pose of facilitating the wre^XeadeH 
adjustment of the no£ cone aEngThe Zcl. 
threaded port.on of the jaw carrier (It will of 
course be understood that, if preferred he 
nose cone alone could be provided w i,h Je 

torn™ °l h ° ,eS ° r onlj a rin-te 

tommy-bar be provided to be used intiallv for 

■ng spindle of a power tool and subsequent 
for urn.ng the nose cone when the shank -of I 
drill bit is to be held bv the chuck) 
In Figures 12 and 13 there is illustrated a 

a£v m *l* Preferable lav of 

achieving the same object a nair of 

spanners 23 being provided for en/ap/m^f 

with the fluted e g xt P erior "ha£ 3*g 

cone and jaw carrier. In this way he fadHrt 

of convenient hand tightening prior to E 

nng spanner, or each ring spanner as thf 

3UF be - then *** *«5S£!5 

Referring now to Figure 14, this illustrates 

fr a ?. n H ,nJ 2 ,0n of ? uck simi,ar 'o that X" 
trated in Figures 9 and 10 but in which the 
screwthreaded adjustment of h no «cone 
along the screwthreaded portion "fXTaw 
earner is faalitated by a geared kev .12,17 
ally indicated 172. .WjSofffi of 
which is capable of being engaged as showS 

SaT ° f 3 p,Ura J if y of "dia g | holes 1 767n 
the jaw earner and gear teem of which are 



geared ring ^nn«tfd ,o th- 8 ,7 * 77,6 

that just described .u ally sim 'lar to 

Plurality ofSS hofef ?76 h i„\h S,ea , d ? ,he 
Portion of the Jaw cSr ,k "V he ^''^"cal 
provided w Vh .^2E5f *« ,a,,er ".as been 
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fitted The element ftT™™ 1 86 has bee " 
hole ISSwhichTs ran /JK ,s t P r ? v, ded with a 
the reapSn 0 f fn ! d,a to the ' aw ""ier for 
geare^kev^72 in ^i?' pon,on 174 of the 

raised lip jon at 1„I , r ! n & receives a 
men, 1 8o, SowTso toftS?*^ e,e ' 
a"owed to rotate bu^ c ar r e S g ^h red , nngiS 
moves loneitudinallv tu ft L '. th as 11 
186 so that the orS^r Sl ' dable e,ement 
leeth of the geared k™ W" 8 "' of the 
geared ring 6 SStSffiSSff ° f fa 

provided with the hoi» ° ar ? ement being 
Portion ,74?f 'the geared » 
engaged as shown. The collar deien,"" 
prov,ded with a projection 1 94 wh.eh ,S a '!° 
engaged with a £>i»£lJ ; wnich can be 
radiaf notches 196 folSJ of a P ,ura ''ty of 
shoulder of the jaw'e^and !t . indined 
ment .ssuch that when the jaw element" 86 * 
been urged axialiv ,-u." J aw , e,e ments have 

distance 8 tff c em fn V V° ,he nose co "e a 
engagemem wi h hJ \ b "? g ' nese into 
whicfiistrbepnWH . Shank of a dri " bit 
ual rota, or ToAhe nH^^L 6 "^ b - v •"««- 
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be found to engage properly with the teeth of 
the geared ring. The radial notches in the jaw 
carrier are marked so that the appropriate 
one can be engaged by the projection on the 
collar element according to the size of drill 
bit which is to be gripped. The collar element 
can be released for re-positioning relative to 
the inclined shoulder of the jaw carrier by 
slackening back the geared nng away from 
said collar element. 

Referring now to Figures 20 and 21, there 
is there illustrated a chuck which in some 
ways is very similar to those previously 
described with reference to Figures 4 to 6 
and Figures 7 and 8 in that the jaw carrier 1 0 
is formed integrally with the screwthreaded 
portion 20 with which the nose cone has 
screwthreaded engagement and also in that it 
is provided with the threaded bore 24 for the 
reception of a power tool driving spindle. 
However, in this case'the jaw elements 12 
have been formed separately from the flex- 
ible elements 14 and indeed the latter have 
been made of spring steel strip. Each flexible 
element is formed at one end with an 
inturned portion 56 which can be retained in 
a slot 58 in an end face of the jaw carrier. At 
its other end each flexible element has a 
notch 60, as shown, and the arrangement is 
such that it can be inserted in a slot 62 in the 
jaw element which it is to carry and can 
"snap-lock" therein about a pin element or 
formation which extends across the slot. 

In a rather different form of chuck which is 
illustrated in Figures 22 and 23 the operating 
principle is still the same as in the previous 
embodiments in that the jaw elements 1 2 are 
carried by flexible elements 14 and in that 
meansare provided for urging the jaw ele- 
ments axially relative to the nose cone 16 so 
that the jaw elements are urged radially 
inwards to grip the shank of a drill bit. How- 
ever, in this case the nose cone is tightly and 
permanently screwthreaded onto an end 
plug 64 through which extends the threaded 
bore 24 for the reception of a power tool 
driving spindle. The means which are pro- 
vided for urging the jaw elements axially 
relative to the nose cone so that said jaw 
elements are urged radially inwards to gnp 
the shank of a drill bit are constituted by a 
jaw carrier 66 which is slidably mounted 
within a cylindrical portion of the bore of the 
nose cone, said jaw carrier being shown in 
Figure 22 in abutment with an end face of the 
plug 64 but being capable of moving away 
from the end plug to urge the jaw elements 
axially relative to the nose cone when acted 
on by the end of a power tool driving spindle 
protruding through the threaded bore 24 of 
the end plug (and when this form of chuck is 
to be used the power tool driving spindle will 
be provided with an extra long screwt- 
hreaded portion). The jaw elements 12 are 
moulded integrally with the flexible elements 



14 and with a ring part 68. The jaw carrier 66 
has been formedwiih an annular groove 70 
for the reception of the ring part 68 from 
which the flexible elements 14 extend and 
also with a dimple 26 to provide a centering 
location for the end of a drill bit which is to be 
held in the chuck. It will be observed that 
guideways 1 7 extend along the fnisto-conical 
portion of the bore of the nose cone as in the 
embodiment described with reference to 
Figures 4 to 6. These guide the jaw elements 
along straight paths as they are urged axially 
relative to the nose cone (and of course they 
are able to be guided in this way in this par- 
ticular case by virtue of the fact that tighten- 
ing is effected without rotation of the nose 
cone relative to the jaw carrier). 

It will be understood that the operation of 
this form of chuck is rather different from 
any other chucks previously described in that 
to open or close the jaws the whole chuck is 
rotated upon the power tool driving spindle 
(but as previously explained this still results 
in the jaw elements being urged axially rela- 
tive to the nose cone). An advantage of this 
form of chuck is that during a drilling opera- 
tion the torque applied to the drill bit will 
tend to tighten the chuck upon the power 
tool driving spindle and thus to exert a grea- 
ter axial thrust against the jaw carrier. Con- 
sequently, the greater the applied torque the 
greater will be the gripping force of the jaw 
elements on the shank of the drill bit. 

The chuck which is illustrated in Figures 
24 and 25 operates in a manner exactly the 
same as that just described with reference to 
Figures 22 and 23 but in this case the nose 
cone is connected to the end plug 64 
(through which extends the threaded bore 
for the reception of a power tool driving 
spindle) by means of a "snap-lock" connec- 
tion which holds them against relative axial 
movement, that is to say, the nose cone is 
provided with an internal ring part 68 and a 
spigot portion of the end plug is provided 
with a groove 70 into which said ring part can 
be snap fitted. A further difference is that the 
flexible elements 14 which carry the jaw 
elements 12 have in this case been made of 
spring steel integral with a portion which 
forms an internally lipped split ring 72. The 
jaw carrier 66 L in this case formed with a 
circumferential groove 38 with which the 
internal lip of the split ring is engaged. 

As previously mentioned, this construc- 
tion of :huck operates in the same way as that 
described with reference to Figures 22 and 
23, that is to say, the whole chuck is rotated 
on the power tool driving spindle to bring the 
end of the spindle into engagement with the 
jaw carrier and to displace the latter axially 
relative to the nose cone. 

Referring now to Figures 26 to 30, in a 
very different form of drill chuck embodying 
the invention the nose cone 16, within a 
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frusta-conical portion 28 of which the 
tapered portions of the jaw elements 1 2 bear, 
is formed integrally with a parallel bore skirt 
portion 162 an end of which remote from 
5 the conical part, is provided with a pe npheral 
flange 164. Said peripheral flange of the skirt 
portion is received in a groove 212 formed 
within an externally fluted collar 210 which 
forms part of a mount generally indicated 
10 220 in Figure 26. Another part of the mount 
is formed by an end plue 2*2 (formed with a 
screwthreaded bore 24 for the reception of a 
power tool driving spindle) which is a force 
fit in the parallel bore of the skirt portion 162 
15 so that it retains the latter within the collar 
210 The flanged end of the skirt portion ol 
the nose cone has been able to be inserted 
•within the collar 210 by virtue of the fact that 
said skirt portion has • £ ^P""^ 
20 diametrically opposed dots 166 .which have 
allowed the skirt portion to be inwardly 
deformed to bring the flange 164 into 
engagement with the groove 212. 
The chuck also includes a jaw earner 
25 assembly which comprises the jaw elements 
12 moulded integrally with the flexible ele- 
ments 14 and with the internally lipped nng 
40- a carrier member 100 which is formed 
with oppositely disposed key elements 102; 
30 and an externally fluted sleeve element 104 
within which the radially outer portions of 
the key elements of the earner member are 
secured by means of a circlip 106 so that the 
sleeve can be rotated relative to said earner 
35 member. The carrier member is provided 
with a flanged spigot portion which defines a 
circumferential groove 38 in which the 
inwardly extending lip of the ring 40 (which 
is a split ring) can be engaged, being retained 
40 therein by the skirt portion of the nose cone 
as the jaw elements arc passed therethrough 
into engagement with the frusto-conical por- 
tion 28 of its bore. As the jaw elements and 
integrally formed flexible elements slide 
45 along the bore of the skirt portion of the nose 
cone, the key elements 102 of the earner 
member 100 slide along the slots 166 and the 
sleeve element 104 encircles the skirt por- 

50 As shown in Figures 27 and 29, the skirt 
portion of the nose cone is provided with four 
orcumferentially spaced and axially extend- 
ing threaded spline portions 168 on its outer 
periphery and these can be engaged by sirni- 
55 larly threaded internal spline portions 170 
which are provided, as shown, within the 
bore of the sleeve element 104 of the jaw 
carrier assembly. 
The arrangement is such that when a dnll 
60 bit has been entered into the chuck to abut 
against the end face of the earner member 
1 00 (which has been formed with a dimple 2 6 
to centre the bit) the sleeve element 104 can 
be slid forwards alone the skirt portion of the 
65 nose cone, with the threaded spline portions 



of each out of engagement of course, so that per 
the jaw elements are brought into engage- the 
ment with the frusto-conical portion of the m? 
bore of the nose cone and thus moved \n< 
radially inwards to lightly grip the surface of A ut 
the shank of the drill bit. When no further 4< 
forward movement can be imparted by man- , rr 
ual pressure applied axially to the sleeve . * 
element 104, the sleeve element is turned to i s 
bring its threaded spline portions into /X) i 
engagement with the threaded sphnc por- 
tions of the skirt portion of the nose cone. A 
tight locking action can then be applied to 
provide a tight grip of the jaw elements on i 
The shank of the drill bit. *nS 

Various modifications may be made to any 
of the drill chucks described without depart- 
ing from the scope of the invention. For 
example it will be understood that although 
the various drill chucks described above have »5 20 
been designed to be manufactured largely of 
synthetic plastics materials, various compo- 
nent parts could eoually well be made of \ 
metal. The combined end plug and mount 22 
in the chuck illustrated in Figures 1 to 3 could w 
have been made of metal (and of course 
would alsmost certainly be made of metal if 
provided with an externally screwthreaded 
spigot portion for connection to a power tool 
driving spindle or if provided with a Morse or 95 , 
similar taper mount). Various other compo- 
nents could be made as diecastings (but of 
course if the jaw elements are to be diecast or \ 
made of sintered metal or machined from i 
solid metal they will be made separately from 100 
the flexible elements which carry them, the 
flexible elements either being made of spring 
steel or of a synthetic plastics material). If the 
jaw elements are moulded of a synthetic pi as- 
tics material (whether integrally with the 105 
flexible elements or separately therefrom) 
either the plastics material will be a very hard 
material or of course the jaw elements will be 
provided with moulded-in metal inserts as in 
the case of the chuck illustrated in Figures 1 110 
to 3. In this connection it will be understood 
that in any of the chucks described and illus- 
trated the jaw elements could be three or 
four in number or in fact more than four in 
number. It will also be understood that a 115 
hard metal insert in a plastics moulded jaw 
element or in a jaw cast in some relatively 
soft metal need not necessarily be of triangu- 
lar cross section as shown in Figure 3. For 
example, Figure 31 is an end view of a four 120 
jaw moulded part each jaw element being 
provided with an insert as shown in perspec- 
tive view in Figure 32; Figure 33 is an end 
view of a four jaw moulded part each jaw 
element being provided with a generally 125 
cylindrical but longitudinally serrated insert 
as shown in perspective view in Figure 34; 
and Figure 35 is an end view of a four jaw 
moulded part each jaw element being pro- 
vided with an angle section insert as shown in 130 
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perspective view in Figure 36. The inserts 
themselves may be of sintered metal or 
machined from solid metal as preferred. In 
the chuck illustrated with reference to Fig- 
ures 7 and 8 and in Figures 26 to 30 the rings 
40, with which the flexible elements are 
moulded, are said to be split rings. However, 
it will be understood that, being made of a 
synthetic plastics material, the rings need not 
necessarily be split rings and that they could 
snap into engagement with the grooves 38. It 
will also be understood that in the case of the 
chuck described with reference to Figures 26 
to 30 the screwthreaded connection between 
the sleeve 104 and the skirt portion 162 of 
the nose cone need not necessarily be by way 
of circumferentially spaced and axially 
extending threaded spline portions. The 
screwthreads could be full screwthreads 
(except of course "for the diametrically 
opposed slots in the skirt portion of the nose 
cone). However, in this case there would be 
no provision for quick variation from a very 
small size of adjustment to a much larger size 
and vice versa. Any of the chucks may have 
rovision for the attachment of a short bar or 
ey to facilitate the tightening of the chuck 
on a power tool driving spindle or its removal 
therefrom, or as a means of holding the main 
body of the chuck against rotation whilst the 
user tightens or untightens the chuck by hand 
as in the case of the chucks illustrated in 
Figure 11 and in Figures 12 and 13. 

It will be understood that in a chuck 
embodying the invention the flexibility of the 
flexible elements will be such that through- 
out its range of adjustment the clamping sur- 
faces of its jaws are able to align themselves 
with the axis of the chuck as they bear against 
the shank of a drill bit and also that the jaws 
simultaneously mate correctly with the 
frusto-conical portion of the bore of the nose 
cone. 

WHAT WE CLAIM IS:- 

1. A drill chuck provided with three or 
more jaw elements each having a conical 
tapered exterior surface of diminishing radii 
in the direction of the end thereof, said jaw 
elements being connected by means of flex- 
ible elements to a jaw carrier, the flexible 
elements each being coextensive in arcuate 
dimension with the maximum arcuate 
dimension of the conical jaw element to 
which it is connected, said jaw elements 
being arranged to bear against a frusto- 
conical portion of a bore of a nose cone, 
means being provided for urging said jaw 
elements axially relative to said nose oane so 
that the jaw elements are urged ra'dially 
inwards, accompanied by flexing of the flex- 
ible elements, to grip the shank of a drill bit 
which has been placed in the chuck. 

2. A drill chuck according to claim 1, in 
which the flexible elements are made of a 
synthetic plastics material and are moulded 



integrally with the jaw elements. 

3. A drill chuck according to claim 1, in 
which the flexible elements are made of 
spring steel and provided with means 
whereby they can be "snap-fitted" or other- 70 
wise releasably connected to the jaw ele- 
ments. 

4. A drill chuck according to any one of 
the preceding claims, in which the jaw ele- 
ments, when made of a synthetic plastics 
material or cast in soft metal, are provided 
with hard metal inserts which will engage a 
drill shank carried by the chuck. 

5. A drill chuck according to any one of 

the preceding claims, in which the required ® 
relative axial movement between the jaw 
elements and the nose cone is affected by 
screwthreaded adjustment of the latter along 
a screwthreaded portion of the jaw carrier. 

6. A drill chuck according to claim 5, in " 
which the flexible elements are releasably 
connected to the jaw carrier by "snap-in" 
connection means at the ends of the flexible 
elements remote from the jaws. 

7. A drill chuck according to either one ^ 
of claims 5 and 6, in which the nose cone is 
provided with at least one radial hole for the 
fitment of a tommy-bar for facilitating the 
screwthreaded adjustment of the nose cone 
along a screwthreaded portion of the jaw 95 
carrier. 

8. A drill chuck according to claim 7, in 
which the jaw carrier is also provided with at 
least one radial hole for the fitment of a 
further tommy-bar for facilitating the screw- 100 
threaded adjustment of the nose cone along 

the screwthreaded portion of the jaw carrier. 

9. A drill chuck according to either one 
of claims 5 and 6, in which the nose cone is 
provided with a non-circular exterior portion 105 
capable of being engaged by a similarly 
shaped ring spanner tor facilitating the 
screwthreaded adjustment of the nose cone 
along a screwthreaded portion of the jaw 
carrier. HO 

10. A drill chuck according to claim 9, in 
which the jaw carrier is also provided with a 
non-circular exterior portion capable of 
being engaged by a similarly shaped ring 
spanner for facilitating the screwthreaded H5 
adjustment of the nose cone along the screw- 
threaded portion of the jaw earner. 

11. A drill chuck according to either one 
of claims 5 and 6, in which the jaw carrier is 
provided with a radial hole, or carries a part 120 
which itself is provided with a hole radial to 

the jaw carrier, and in which the nose cone is 
provided with a geared ring formed integr- 
ally or connected therewith, the arrangement 
being such that an extraneous geared key can 125 
be used to facilitate the screwthreaded 
adjustment of the nose cone along a screwt- 
hreaded portion of the jaw carrier, a pilot 
portion of the key being capable of being 
engaged with the radial hole in the jaw car- 130 
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rier, or with the hole in the part carried by 
said jaw carrier as the case may be, and gear 
teeth of said geared key being capable of 
being engaged with the teeth of the geared 
5 ring formed integrally or connected to the 
nose cone. 

12. A drill chuck according to claim 1 1, 
in which a plurality of radial holes are pro- 
vided in the jaw carrier for engagement by 

10 the pilot portion of the geared key, said holes 
being arranged helically around a cylindrical 
portion ol the jaw earner so that an approp- 
riate one of said holes can be selected for 
engagement by said pilot portion of the 

15 geared key according to the axial location of 
the geared ring alone said jaw carrier when a 
final tightening of the jaw elements on the 
shank of a drill bit is to be effected. 

13. A drill chuck according to claim 1 1, 
20 in which a slidable element is provided in a 

longitudinally extending slot in a cylindrical 
portion of the jaw earner, said slidable ele- 
ment being provided with a hole radial to 
said jaw carrier for the reception of the pilot 

25 portion of the geared key, and the axial loca- 
tion of the slidable element along its slot 
being controlled by the position of the geared 
ring along the jaw earner so that the proper 
engagement of the teeth of said geared key 

30 with the teeth of the geared ring is main- 
tained. 

14. A drill chuck according to claim 1 1, 
in which a cam-like collar element surrounds 
a cylindrical portion of the jaw carrier and 

35 abuts at one side against an inclined shoulder 
having a plurality of radial notches formed 
on said jaw carrier, said collar element being 
provided with the hole in which the pilot 
portion of the geared key can be engagea, the 

40 arrangement being such lhat said collar ele- 
ment can be positioned with a projection 
with which it is provided encaging a selected 
one of the notches in the inclined shoulder of 
the jaw carrier so that when the jaw elements 

45 have been urged axially relative to the nose 
cone a distance sufficient to bring them into 
engagement with the shank of a drill bit 
which is to be gripped, the geared key can be 
applied to the chuck to effect the final tight- 

50 ening. 

15. A drill chuck according to any one of 
claims 5 to 13, in which the screwthreaded 
portion of the jaw carrier is formed as a 
sleeve snapped on a spigot portion of the 

55 carrier and secured thereon against rotation. 

1 6. A drill chuck according to any one of 
claims 1 to 4, in which the nose cone is screw- 
threaded onto an end plug having a threaded 
bore extending through it for the reception of 

60 a screwthreaded driving spindle of a power 
tool, and in which the jaw carrier is slidably 
disposed within the nose cone towards and 
away from the end plug, the arrangement 
being such that the required relative axial 

65 movement between the jaw elements and the 



i 
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nose cone is effected by the screwthreaded \ 
driving spindle of the power tool being ( 
screwed through the screwthreaded bore of j 
the end plug on which the nose cone is sec- 
ured whereby an end face of said driving ' 
spindle abuts against and axially displaces 
the jaw carrier to which the flexible elements 
arc connected or with which they have been 
integrally formed. 

1 7. A drill chuck according to any one of 1 
daims 1 to 4, in which the relative axial 
movement between the jaw elements and the 
nose cone is effected by means of a sleeve 
encircling a generally cylindrical skirt por- 
tion of the nose cone and having screwt- 8* 
hreaded engagement therewith, said sleeve 
being capable of imparting axial movement 

to the jaw carrier within the skirt portion 
through axailly extending slots in said skirt 
portion. 85 

1 8. A drill chuck according to claim 17, 
in which the jaw carrier is provided with key 
elements extending radially outwards 
through the slots in the skirt portion of the 
nose cone, a connection being established 9f 
between said key elements and the sleeve so 
that the latter can rotate relative to the jaw 
carrier. 

19. A drill chuck according to claim 18, 

in which the screwthreaded connection bet- 95 
ween the sleeve and the skirt portion of the 
nose cone is by way of circumferentially 
spaced and axially extending threaded spline 
portions, the arrangement being such that 
when a drill bit has been entered into the 10 
chuck the sleeve element can first be slid 
forward along the skirt portion of the nose 
cone, with the threaded spline portions of 
each out of engagement, so that the jaw ele- 
ments are brought into engagement with the 10 
frusto-conical portion of the bore of the nose 
cone and thus moved radially inwards to 
lightly grip the surface of the shank of the 
drill bit, and then the sleeve element can be 
turned to bring its threaded spline portions 11< 
into engagement with the threaded spline 
portions of the skirt portion of the nose cone 
whereby a tight locking action can be applied 
to provide a tight grip of the jaw elements on 
the skirt of the drill bit. lit 

20. A drill chuck constructed, arranged 
and adapted to operate substantially as 
hereinbefore described with reference to and 
as illustrated by the accompanying drawings. 

MEWBURN ELLIS & CO. 12C 
Chartered Patent Agents, 
70-72, Chancery Lane, 
London, W.C.2. 
-and- 

24 Norfolk Row, 125 
Sheffield 1. 
Agents for the Applicants. 
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ibeth the Second by the Grace of God of the United Kingdom of 
Great Britain and Northern Ireland and of Her other Realms and Territories, Queen, Head of the 
Commonwealth, Defender of the Faith: To all to whom these presents shall come greeting: 

WHEREAS a request for the grant of a patent has been made by 

THE JACOBS MANUFACTURING COMPANY LIMITED, a British Company, of 
Archer Tool Works, Archer Road, Sheffield 8 



for the sole use and advantage of an invention for 

An Improvement in or relating to drill chucks: 



AND WHEREAS We, being willing to encourage all inventions which may be for the public good, are graciously pleased 
to condescend to die request: 

KNOW YE THEREFORE, that We, of our especial grace, certain knowledge, and mere motion do. by these presents, 
for UsT our heirV and successors, give and grant unto the person(s) above named and any successors), executory , 
admimVmwr( S )lnd assign(s) (each and any of whom are hereinafter referred to as the patentee) our especial hcence fuU 
oowTsoTe privilege, and authority, that the patentee or any agent or licensee of the patentees and no others, may subject 
m to 'conditioned provisions prescribed by any statute or order for, the time being m force "allies herder durmgto 
errn o" rears herein mentioned, make, use, exercise and vend the said invention within our United Kmgdom of Great Britain 
^NE lXd and the Isle of M^n, and that the patentee shall have and en.oy to whole profit and advantage from 
time to^acSg by reason of the said invention during to term of sixteen years from to date hereunder written of 
^e Presents ~AND to the end tot to patentee may have and enioy to sole use and exercise and to full benefit of 
£f LTm^entionWe do by these presents for Us, our heirs and successors, strictly command all our sub,ects whatsoever 
ItoorSSdomof Great Britain and Northern Ireland, and to Isle of Man, tot toy do not at any nine dunng 
^ continuance of to said term either directly or indirectly make use of or put in practice the said invenuon, nor in anywise 
mtime toT^e, without the written consent, licence or agreement of the patentee on pain of incurring such penalties as 
™ybc justl^mnicted on such offenders for their contempt of this our Royal Command, and of being answerable to this patentee 
according to law for damages thereby occasioned : 

PROVIDED ALWAYS that these letters patent shall be revocable on any of to grounds from time to time by law 
probed as grounds for revoking letters patent granted by Us, and to same may be revoked and made void accordingly : 

pnnvmFn ALSO that nothing herein contained shall prevent to granting of licences in such manner and for such 
PROVIDED ALSO mat notning^^^ ^ ^ ^ by kw ^ . and i asd y > We do by these presents 

for Us, our heirs and successors, grant unto to patentee that these our letters patent 
shall be construed in to most beneficial sense for to advantage of to patentee. 

IN WITNESS whereof We have caused these our letters to be made patent 
as of to second of September 

one thousand nine hundred and seventy-six 




and to be sealed. 



